The present research paper introduces a translation evaluation method called Calibrated Parsing Items Evaluation (CPIE hereafter). This evaluation method maximizes translators' performance through identifying the parsing items with an optimal p-docimology and d-index (item discrimination). This method checks all the possible parses (annotations) in a source text by means of the Brat Visualization Stanford CoreNLP software. CPIE takes a step towards the objectification of translation assessment by allowing evaluators to assess values (impacts) of the items in source texts via docimologically justified parsing items. For this paper, 16 evaluators were recruited to score translation drafts by means of the holistic, analytic, Preselected Items Evaluation (PIE) methods and CPIE method. For the present research paper, "F-Statistics," "Probability Plot," "Spearman rho," and "Regression Variable Plot" were applied to the evaluators' translation assessments to ensure the degree of validity and reliability of CPIE compared to the holistic, analytic, and PIE methods, respectively. The results indicated that the CPIE method was more consistent and valid in terms of docimologically justified parsing items. The limitations and the possibilities of the CPIE method in web-based platforms were also discussed.
Introduction
To date, research on translation evaluation has mainly concentrated on theoretical and descriptive aspects and covered issues such as criteria for good translation (Newmark, 1991) , the nature of translation errors versus language errors (Gouadec, 1989) , possible source of translation errors (Gouadec, 1981) , linguistic and pragmatic translation quality assessment (Hatim & Mason, 1997) , and different levels of translation competence (Stansfield, Scott, & Kenyon, 1992) .
Today, the field of translation studies (TS) has confirmed the need for experimental and empirical evidence for the evaluation and quality of translation tests (Akbari & Segers, 2017b; Anckaert, Eyckmans, & Segers, 2008) . Even though educational and professional institutions have implemented the "certifications of translation skills" (Eyckmans, Anckaert, & Segers, 2013 ) based on various test administrations, the reliability and validity of those test administrations remain under question. That is to say, translation evaluation is somehow associated with the codes of practice (written rules which express how a researcher/scholar must behave in a particular situation and profession) rather than experimental-empirical research across the globe (ibid.). The term "translation evaluation" refers to the translation product (e.g., the target text), translation process (i.e., the way the translator transfers the content of a source language to the target one), translation service (e.g., invoicing, client, complaints, compliance agreement), and consequently translator competence. However, translation product, process, service, and competence of a translator cannot be assessed in the same way and require various modes of evaluation approaches.
Two factors may explain the lack of test development to evaluate translation competence. Firstly, translation tests are not valid enough to measure language ability and proficiency and this caused a certain loss of popularity during the period of Communicative Approach (CA) (Widdowson, 1978) . This may be due to the fact that translation tests are not subjected to the "same psychometric scrutiny as other language testing formats" (e.g., c-test and cloze test) (Eyckmans et al., 2013) . The second reason illustrates the "epistemological gap" between the hard sciences (e.g. chemistry, biology, etc.) versus human sciences such as translation and interpreting studies, language and linguistics, literature, and so forth. The presupposition that it is not possible to objectify the quality of translation while covering its very essence may be very persistent among language trainers and teachers as well as translation trainers/scholars whose "corporate culture exhibits a marked reticence towards the use of statistics" (Anckaert et al., 2008 , Eyckmans, Segers, & Anckaert, 2012 . With this in mind, testing and training translation and interpreting skills have been more or less in the hands of practitioners rather than of translation scholars and researchers. Due to psychometric methods, a great body of research in the field of reliability and validity of language tests has been realized. However, the field of translation and interpreting studies has been lagging behind and needs more research in this respect. As stated in Akbari and Segers (2017b) , p. 4, translation assessment and evaluation research are still in their infancy.
In educational and professional contexts, translation evaluation practice can be carried out in accordance with a criterion-referenced approach (Schmitt, 2005) (an approach which assesses student performance against a fixed set of predetermined criteria). Therefore, educational and professional contexts can be assessed/evaluated in terms of some "assessment grids" (a matrix including a number of error levels and error types) to make translation evaluation more valid and reliable. Nevertheless, they are unable to diminish the degree of subjectivity of translation evaluation adequately. Also, the system of scoring which is prone to be impacted by contrast effect ("a magnification or diminishment of perception as a result of previous exposure to something of lesser or greater quality") (Gonzalez 2019) threatens the reliability of a translation test.
In the context of the above, the purpose of the present research paper is finally to introduce a model of translation evaluation called "Calibrated Parsing Items Evaluation" (CPIE hereafter), so as to contribute to the objectification of translation assessment. The CPIE method is characterized by a total number of parses in a source text based on translation relevance and translation norm and criterion-referenced assessments. As is the case with Preselected Items Evaluation (PIE) method, correct and incorrect solutions are listed for each parse in the source text of the test in the CPIE method. The present research aims at testing the applications of the CPIE method in two stages: (1) calculating and recalculating scores through the CPIE translation evaluation method (a case study) and (2) measuring the degree of validity and reliability of the CPIE method compared to the holistic, analytic, and PIE methods through the proposal of two hypotheses: (a) CPIE as a method of translation assessment is more valid than holistic, analytic, and PIE methods (the question of validity); (b) the quality of translation can be evaluated more reliably if the method of evaluation assesses all the parsing items having good p and d docimologies (norm-referenced assessment towards criterion-referenced assessment) rather than some "specific items" (PIE method), "pre--conceived criteria" (analytic method), and "impressionistic-intuitive scoring" (holistic method) among the raters (the question of reliability).
State of the art

A review
Translation evaluation is largely marked by a criterion-referenced assessment (Schmitt, 2005) . Based on educational and professional contexts, assessment grids are used in an attempt to make translation evaluation more objective, valid, and reliable (ibid.). Even though the utilization of the assessment grids is prompted through the grader's wish to take various dimensions of translation competence into account, one must contend that they fail in reducing the "subjectivity of translation" (Anckaert et al., 2008) . Besides the subjective nature of translation sub-competences, other factors may threaten the reliability of translation administration tests. Let us start with the grader's consistency throughout the task of translation scoring during a specific period of time. Not only will the system of scoring be prone to a contrast effect, it is also necessary to provide a "sound testing practice" distinguishing good items from the bad ones. Furthermore, all scores must be docimologically (theoretically testable) justifiable and the system of scoring must discriminate the average quality of translations. Therefore, researchers from the fields of translation quality research and assessment (Akbari & Segers, 2017a , 2017b , 2017c Conde Ruano, 2005; Kockaert & Segers, 2017) are now taking up topics such as interrater (the degree of agreement among the raters) and intrarater (the degree of agreement among repeated administration of a test through a single rater) reliability, construct (the degree to which a theoretical construct can be operationalized), and ecological (results which can be utilized within real-life context) validity in support of warrantability and "situatedness" (Muñoz Martín, 2010) . The purpose of the present research paper is to free translation evaluation from the "construct-irrelevant variables", i.e., uncontrolled and extraneous variables which impact the outcome assessment, arising in analytic and holistic scoring methods (Eyckmans et al., 2013) .
Current translation evaluation methods in translation quality research
Holistic method
The holistic method is deemed an objective and precise method of translation evaluation (Bahameed, 2016) . Based on the corrector's appreciation/taste and the kind of translation errors which the students make, the holistic method of assessment has a confined range of objectivity. As a matter of fact, the holistic method has been applied very diversely by teachers and graders. The holistic assessment evaluates the overall quality of the end product based on a translator's intuition (Mariana, Cox, & Melby, 2015) . This method is fast yet subjective, as it depends on the taste of the grader. According to Kockaert and Segers (2017) , p. 149, "the value judgments of different holistic evaluators on the same translation can vary greatly." For instance, one grader considers one translation as excellent and creative, while another evaluator considers the same translation as fair or even unacceptable (Eyckmans et al., 2012) . To put it briefly, the interrater reliability (intraclass correlation/interrater agreement/inter-observer reliability) is low among the evaluators for this method of assessment. Garant (2010) , p. 10, has pointed out that "points-based error focused grading" (as a paradigm shift) has been replaced by the holistic method at the University of Helsinki. Translation is better evaluated with a focus of "discourse level holistic evaluation" than "grammar-like" and "analytical" evaluation (Kockaert & Segers, 2017) . The holistic method concentrates chiefly on a "context sensitive evaluation" (Akbari & Segers, 2017b) and is supposed to move away from exclusive attention to grammatical errors in translation tests (Kockaert & Segers, 2017, p. 149) . Waddington (2001) adapted the holistic method of assessment and designed the following paradigm (scores from 0 to 10) ( Table 1) .
Although the holistic method of assessment is reasonable, it does not have sufficient objectivity since the evaluators/graders are not always in a position of agreement. As Bahameed (2016) , p. 144, noted, the holistic method relies partially on the "corrector's personal anticipation and appreciation." Truth be told, there are no specific criteria available while scoring a translation draft holistically.
Another disadvantage of this method is that it cannot determine the top students in a simple way as their scores "may reach one-third out of the whole translation class" (Bahameed, 2016) . This makes the holistic method a lenience method since the students are not liable for minor mistakes such as lexical, grammatical, and spelling errors. These minor errors cannot be overlooked by an evaluator or the exam corrector as they constitute a matter in the quality of the holistic method of assessment which is too demanding to measure. Its leniency can reflect negatively on the quality of the end Table 1 Holistic method of assessment (Waddington, 2001, p. 315) product and also the teaching process in the long run. Therefore, this method may not be sustainable and supportable in the field of translation evaluation and assessment.
Analytic method
The analytic method of assessment or assessment grids method is based on error analysis and is claimed to be more valid and reliable compared to the holistic method (Waddington, 2001, p. 136) . In the analytic method, the evaluator/grader provides a grid. In doing so, the number of error types and levels can be increased; however, this must be carried out with caution. This is due to the fact that an increase in error types or levels can diminish the practical workability of analytic assessment. This method evaluates the quality of translation through scrutinizing the text segments such as paragraphs, individual words, etc., based on certain criteria. As noted by Eyckmans et al. (2013) , errors associated with translation must be marked in terms of "the evaluation grid criteria". Moreover, the grader must firstly determine the types of error such as language errors or translation errors and consequently he/she provides the relevant information in the margin in accordance with the nature of the errors (Table 2) . Last but not least, the analytic method is time-consuming; however, the translator will have "a better understanding of what is right and what is wrong in translation" (Kockaert & Segers, 2017, p. 150) . This method has a demerit that a grader concentrating on the small text segment of a source language does not certainly have a complete view of the target text. Besides, the analytic method is subjective and requires more time than the holistic method. Moreover, various graders/evaluators do not always concur with one another.
Preselected Items Evaluation (PIE) method
Preselected Items evaluation (PIE) method is a system which is appropriate for summative assessment (objective assessment in terms of test scores or key concepts comparison) (Kockaert & Segers, 2014) . As for time management and practicality, the number of preselected items in the source text is limited in the PIE method. The PIE method is a calibration and dichotomous method in which the former checks the accuracy "of the measuring instrument" and the latter inspects the distinction between correct and incorrect solutions (Kockaert & Segers, 2017, p. 150) . The preselection of the items to be evaluated in a source text is selected in terms of two factors: p value (item difficulty) (the proportion of examinees answering an item correctly) and d-index (item discrimination, or candidates' differentiations on the basis of the items being measured). The calculation of the p value and d-index relates to "the minimum number of items needed for a desired level of score reliability or measurement accuracy" (Lei & Wu, 2007) . With this in mind, the p value refers to the ratio of participants who answer an item correctly. According to Sabri (2013, p. 7) , an ideal p value "should be higher than 0.20 and lower than 0.90". Therefore, the larger the population of the participants answering an item correctly, the easier and simpler the selected item will be. In order to calculate the d-index, the PIE method applies an extreme group method through the calculation of higher group of scorers minus the lower group of scorers. Extreme group method measures the d-index with the following parameters: the top 27% candidates and the bottom 27% candidates of the entire score ranking are analyzed. Using 27% rules will maximize differences in normal distribution. The difficulty of the selected items based on p value and d-index is calculated after administering the test. The preselected items not responding to docimological standards (poor p value and d-index) will be eliminated from the translation test.
Besides stating the overall framework of this method, the validity and reliability of PIE assessment remain in question. No justification is given of why the items of the text are preselected as the most difficult or easy ones for the candidates. Which criteria determine the selection of the items and in what way(s) is this evaluation method usable in the translation classroom? Also, one has to consider the desired number of preselected items in a test. What is the ideal number of preselected items in the source text? When the translation is evaluated, what happens to other mistakes in the text? This may also raise the question of whether the PIE method is practical for every language pair.
Calibrated Parsing Items Evaluation (CPIE) method
As noted, the real significant challenge of translation evaluation methods is how to improve and increase the reliability and validity of the end product, viz., translation assessment. Therefore, proposing flexible methods of translation quality evaluation will augment the efficiency of translation quality assessment. Calibrated Parsing Items Evaluation (CPIE) will gain new perspectives to be applied in conditions such as translation service providers, universities, and companies having an advanced expertise in the evaluation of the end product. The present model is a combination of norm-and criterion-referenced assessments in which it firstly identifies the whole parses in a text (norm-referenced assessment) and then selects the docimologically justified items to be measured. The CPIE method consists of 6 stages: (1) holistic scoring by means of evaluators' intuition (the parses at this stage are docimologically unjustified), (2) the application of Brat Visualization software Stanford CoreNLP parser to distinguish every parse in a source text, (3) the calculation of p-docimology (CPIE takes up parses with an ideal p-docimology which ranges from 0.27 to 0.79), (4) item discrimination (hereafter d-index) calculation on the basis of 21% rule instead of 27% rule of the PIE method to measure the extreme group method, (5) the extraction of the parses having a significant p (0.27-0.79) and d (0.30 and above), and finally (6) the recalculation of scores.
Selecting the size of the tails in a normal distribution from a distribution of a test scores is of critical importance. Traditionally, the size of the selected tails was assumed as an independent sample. However, this presupposition does not apply here. Conversely, the size of the selected tails is dependent and should contain about 21% instead of 27%. This is mainly due to the fact that the correlation between the concomitant variable [viz. covariate] and the test scores is not small and has correlation one (D' Agostino & Cureton, 1975) , p. 49.
This norm-and criterion-referenced assessment method is a dichotomous and calibrated evaluation method (Akbari, 2017b) . However, the selection of parsing items (having an acceptable p and d) will be different with regard to didactic translation and professional translation. In a didactic context, there should be a link between the selected parsing items (after identifying the docimologically justified parsing items) and the themes studied during the translation course such as typical characteristics of political, journalistic, and legal texts and also special terminologies covered in the classroom setting (the focus of our research paper). In a professional context, there should be a link between the selected parsing items and translators' competences (e.g., what do you expect from the translator in your translation company?).
Methods
The aim of the research This paper first attempts to describe the full application of the CPIE method and then seeks to measure the degree of validity and reliability of this method compared to the methods such as the PIE, holistic, and analytic methods.
Description of the participants and materials
The study for the present paper took place in 2017. Forty translation students from the Bachelor of Arts in Translation Studies at the University of Isfahan, Iran, participated in this research through signing a letter of consent. The translator students were all native Persian speakers (L1) averaged age 21 years. They passed the courses associated with political translation, journalistic translation, translation of legal deeds, and literary translation through which they were exposed to various translational texts. They were asked to translate a short text (236 words) from English (L2) to Persian (L1). Although there were differences in the subjects' level of English language proficiency, the standard presupposition was that it was generally of a good standard, as the enrollment in their study programs required evidence of passing prerequisite credits such as political, economic, and journalistic translation courses.
The subjects were asked to translate a short text from "Joint Comprehensive Plan of Action" (The International Agreement on the Nuclear Program of Iran) among Iran and P5+1 (Germany, USA, England, Russia, France, and China) into Persian (L1). The participants were all familiar with political terminologies and structures since they passed the relevant courses associated with political and economic translations. The length, type, register, and the difficulty of the source language were considered representative for the materials taught in the translation courses at the University of Isfahan. Finally, for the present study, five different translations made by five official translation agencies (Eshragh Translation Agency, Transnet, Mandegar, Mirpars, Iran Translation Service Agency) were used as reference translations for the evaluators, so they would have a "spectrum of correct equivalents" (Akbari & Segers, 2017b) when evaluating the translation drafts. These translation agencies have longstanding experience (nearly 10 years) in evaluating and translating all types of text particularly political texts.
Description of the procedures
The translation drafts were handed to 16 raters and they were requested to score them on the basis of the holistic (4 raters), analytic (4 raters), PIE (4 raters), and CPIE (4 raters) methods. Selecting the evaluators was also of great importance. The selection of the evaluators was carried out on the basis of their longstanding experience in translation evaluation and translation quality assessment. The evaluators were selected from the three universities, namely (1) the University of Isfahan, (2) the University of Sheikhbahaei, and (3) Azad University (Shahreza branch). They all have long-established experience (nearly 15 years) in translation quality assessment.
The analytic and holistic evaluators were requested to score the translation drafts using Eyckmans et al.'s (2013) and Waddington's (2001) frameworks, respectively. The scores were all calculated up to 20. The evaluators who applied the PIE method were asked to score the translation drafts on the basis of Kockaert and Segers' stages of PIE method by means of identifying the preselected items with good p values and d-indices. Finally, the evaluators using the CPIE method were requested to score the translation through docimologically justified parses having significant p and d. The evaluators were notified about the quasi-experimental design of the present study.
Type of statistical analyses
The reliability of CPIE compared to other evaluation methods was measured through "Spearman rho" (a non-parametric measure of rank correlation used for continuous variables) and "Regression Variable Plots" (which measures the correct strength of the linear and growth relationships among the variables to check for residuals or outliers) (SPSS 2017). Likewise, the validity of the CPIE method compared to other evaluation methods was calculated by means of "F-Statistics" (the ratio of variances measuring a degree of dispersion between the variables to understand which one is more valid and has a larger value) (SPSS 2017) and "Probability Plots" (a graphical technique to evaluate whether the data set is approximately normally distributed) (Minitab 2017) .
The application of CPIE method: a case study
Stages of CPIE method
Holistic scoring
Forty students were asked to translate the source text (L2) into plain Persian within 90 min. Once the translation task was carried out, one expert evaluator (from the four holistic evaluators) was assigned to score the translations using a holistic (impressionistic-intuitive) system of evaluation on the basis of Waddington's (2001) framework (see the "Holistic method" section). The scores of the participants at this stage were as follows (Table 3) and [37] had the lowest marks compared to the rest of the participants. As per the evaluator's comments, those participants mostly resorted to literal-word-for-word-translation, which resulted in unclear target text meanings for some parts. They often did not take up the appropriate approaches for their translations. The participants in question made critical semantic errors, which made their translations imprecise, vague, and inaccurate. They often lost the contextual function of the source text, and they relied more on a one-to-one correspondent technique (literal translation).
Brat visualization Stanford CoreNLP parser
Brat Stanford CoreNLP Software is a shared task for distinguishing how factual statements and annotations (parses) can be interpreted based on their textual contexts including a hypothesis and an experimental result. The extraction of information in general and parses (annotation) in particular is the main task of capturing information contained in text through Brat software. Brat natural language processing software was used to create Anatomical Entity Mention (AnEM), a corpus including 500 documents extracted from various databases such as PubMed and PMC with full-text extracts. AnEM was considered a reference for assessing and evaluating methods for the detection of anatomical entity motion. Also, Brat software is used to identify metaphor annotation through bottom-up identification (Stenetorp et al., 2012) which is mainly focused on the linguistic metaphors in a source text and deducing the conceptual metaphors underlying them.
Brat rapid annotation is an intuitive web-based device for parsing and annotating text based on Natural Language Processing (NLP) technology. This tool is devised for rich structured annotation in terms of various NLP tasks. The chief aim of Brat is to "support manual curation efforts and increase annotator productivity using NLP techniques" (Stenetorp et al., 2012) . Modern parsing and annotation tools are technically directed to users "beyond the minimum required functionality" (Stenetorp et al., 2012) . Likewise, user-friendly technologies can support-not supplant-the human decisions (judgments) which in turn can contribute to maintain the quality of annotation and cause the annotations to be more accessible to novice (non-technical) users. Brat NLP software is based on the stav visualizer (text annotation visualizer) and was originally designed to visualize the BioNLP'11 Shared Task (a community wide-move in bio text mining). Brat has been utilized to produce well-over 50,000 parses or annotations.
Other important goals of Brat tool are the de-centralization of data making synchronization issues, simplifying the complexity of set-up annotators, and perusing the visually adjacent annotations in a text. The present study applies Brat software in order to scrutinize every annotation or parse (norm-referenced assessment) in a text and then selects the annotations or parses which are docimologically justified (criterion referenced assessment). This software supports nearly 100 various scripts in which they can be implemented in full Unicode. Also, the manuscripts can be converted to UTF-8 encoded Unicode and ASCII format. Another feature of Brat NLP parsing software includes a number of traits for "comparing multiple sets of annotations" (Brat, 2014) for the same documents involving automatic and systematic juxtaposition through distinguishing and marking the differences via side-by-side visualization. This comparison relates to assessing automatic systems and concurrence among the translation evaluators and the visualization of different parses, which are a common source of difficulty and error (docimologically justified items). Figure 1 below is an extracted brat annotation screenshot of the source text, which categorizes every annotation into specific groups such as NNP (proper noun), POS (part of speech), NN (singular noun), VBD (past tense verb), IN (preposition), and DT (determiner). After having imported the whole text, Brat NLP tool exported 354 annotations based on the adjacent parses in a text. At this stage, the evaluator tries to extract all the parses in a text and then compares them to the participants' translation drafts. This comparison is carried out in accordance with the available translations done by various experts at translation agencies. As noted, this study provided five different translations by five translation agencies to prepare a situation for the evaluator with the spectrum of correct and acceptable equivalents of the terms of the source text when evaluating the translation drafts.
The calculation of P-Docimology
No technical merits reside in involving test exercises with a wide range of readability (difficulty), even if the test is going to distinguish the higher group of scorers from the lower group of scorers. And even if the entailment of items "with a spread difficulty" may be impressionistically alluring, it is argued that the appropriate range of difficulty varies between 0.50 and 0.60, as these have a more positive effect on the outcome of the test reliability and validity (Feldt, 1993) . According to Mehrens and Lehmann (1991) , the items having a difficulty range close to 0.95 or 0.05 fail to distinguish and differentiate among the higher and lower marked students and therefore cannot contribute to the test reliability. In line with Mehrens and Lehmann, Tinkelman (1971) encapsulated the view of measurement authorities through expatiating that a limited and acceptable range of item difficulty in tests ranged from 0.50 to 0.65. The optimal and appropriate point of concentration of an item difficulty relies upon the probability of "guessing a correct answer" (Feldt, 1993:38) . According to Feldt (1993) , "the reliability advantage of a test with items concentrated near the optimal value is relatively minor". For instance, once guessing is possible, "an instrument with items' difficulties administered consistently between 0.27 and 0.79 might be exposed to have a reliability only a few hundredths lower than a test with item difficulty concentrated at the 0.50 level" (Feldt, 1993, p. 38) . P-docimology is necessary since it influences all "test scores statistics" (e.g., item reliability, mean, and variance) (Tang & Logonnathan, 2016) . With the above explanations, p-docimology can be described as "the ratio of the participants answering an item correctly to the total examination participants" (Akbari & Segers, 2017a) : With this idea, the p-docimology of item [150] made this the least difficult item (the easiest) since 95% of the participants answered that item correctly. Therefore, it must be eliminated since it is out of the recommended range between 0.27 and 0.79. To take another example, parsing item [120] would be considered an appropriate p-docimological parsing item since its difficulty range was settled between 0.27 and 0.79, as nearly 73% of the participants answered/translated this item correctly.
Of the 354 parsing items, 100 parsing items were considered appropriate items in terms of item difficulty. They mostly ranged between 0.35 and 0.66 so they had an appropriate p-docimology. However, one cannot label them as docimologically justified parsing items since their ranges in d-index have not been verified. Therefore, the next stage is to measure the degree of item discrimination through the help of the 21% rule to distinguish which items are regarded as justified parsing items.
The calculation of D-index (item discrimination index)
D-index is a degree to which the students "with high overall exam scores also got a particular item correct" (Exam, Understanding Your, 2017) . D-index is a point biserial correlation coefficient (used for dichotomous variables) ranging from − 1 to + 1. Item discrimination can be calculated based on the following principle:
If the test and a single item measure the same thing, one would expect people who do well on the test to answer that item correctly, and those who do poorly to answer the item incorrectly. A good item discriminates between those who do well on the test and those who do poorly. Two indices can be computed to determine the discriminating power of an item, the item discrimination index, d, and discrimination coefficients (Matlock-Hetzel, 1997).
Item discrimination is a kind of measurement to test the ability of one item to discriminate between those participants who get higher scores on the total test and those who obtain the lower scores, i.e., the proportion of higher ability students and the lower ones (Miller, Linn, & Grounlund, 2009 ). In order to calculate the item discrimination index, we calculate the following:
where "HG" refers to the higher group of scores and "LG" the lower group of scorers. Twenty-one percent is used to show the maximum difference in normal distribution as maintaining enough case for analysis. Twenty-one percent (nearly eight of the total number of participants) of the higher ability students are participants [16] This showed that 50% of the higher and lower group of scorers answered the intended item correctly. As stated in the "Calibrated Parsing Items Evaluation (CPIE) method" section, items having a range between 0.27 and 0.79 for p-docimology and 0.40 or above for d-index can be considered docimologically justified parsing items and they must be included in the measurement since the outcome of the research depends on their docimological ranges. To take another example, parsing item [140] was answered correctly by 6 participants of HG and 5 participants of LG; therefore, its item discrimination index was as follow:
Statistically, this parsing item cannot be regarded as an appropriate item, since its range is below 0.40 and therefore, it must be eliminated or improved to be included in a test. Overall, items with a d-index of 0.40 and above are very good discriminators, items with a d-index of 0.30 to 0.39 are good discriminators, items with a d-index of 0.20 to 0.29 are fairly good discriminators, and items with a d-index of 0.19 or less are poor discriminators; (Akbari & Segers, 2017a) .
The extraction of Docimologically justified parsing items
On the basis of item discrimination index (d-index) and item difficulty (p-docimology) calculated in stages III and IV, 75 parsing items were grouped as docimologically justified parsing items (criterion-referenced assessment); they mostly ranged from 0.45 to 0.65 for p-docimology and 0.40 and above for d-index. The complete list of the accepted items is as follows (Table 4) :
Recalculation of scores
As noted, stage I of the CPIE method tried to score the translation drafts based on holistic scoring. The last stage of the CPIE method tries to recalculate scores in terms of justified parsing items (previous section) and then compares the results with the general score calculation (stage I).
According to 3), respectively. This was due to the fact that they have translated the justified parsing items correctly besides translating the whole parses in a text (both justified and unjustified parsing items).
Results and discussion
Verification of the first hypothesis
Hypothesis: CPIE as a method of translation assessment is more valid than the holistic, analytic, and PIE methods (the question of validity).
The main objective of the first hypothesis is to analyze the validity of the CPIE method compared to other evaluation methods through recruiting 16 raters to score the translation drafts using the CPIE, PIE, holistic, and analytic methods. By validity, we mean the credibility of the research. To measure CPIE's validity, we used F-statistics, i.e., the ratio of variances measuring a degree of dispersion between the variables to understand which one is more valid and has a higher value. F-statistics assess the quality of variances to account for the degree of freedom (df ) (how many variables involved in a calculation have the freedom to vary). The main reason to use F-statistics is its flexibility in a variety of situations (Minitab 2017) . Through altering the variances included in a ratio, the F-ratio (also F-statistics and F-value) becomes a very reliable and plain test. Moreover, proving the degree of validity of the CPIE method allows us to prove the reliability of the data as well because validity implies reliability (McKenna & Dougherty Stahl, 2015) . Figure 2 visualizes the differences between the degrees of validity among the four methods by means of a probability plot (Minitab 2017) , which measures whether or not the variable (data) set is approximately normally distributed. The validity of translation quality assessment methods used to rate a translation draft based on the seriousness of detected errors has been under question since they disregard the macrotextual features and also the degree of dispersion of variables of the target text and the fact that an end product along with more linguistic or language errors may nonetheless be of better overall quality. By applying criterion-referenced assessment, this study aims to select parses objectively (having good p-docimology and d-index). The results with regard to the first hypothesis are as follows (Table 6) :
By and large, the results of the present paper showed a significant difference between the CPIE method and the PIE, holistic, and analytic methods in terms of F-statistics. Therefore, according to the obtained results, the null hypothesis was rejected in favor of the CPIE method. The F-ratio of CPIE method indicates that the differences which can be observed between the results are not only due to the fact that the translation method (CPIE) is different, but also to differences among the evaluators in their application of each evaluation method. Also, the visual inspection of the four evaluation methods indicates that the CPIE method is more valid compared to the holistic, analytic, and PIE methods. The p value of the figures showed a significant difference in favor of the CPIE method. The four plots in Fig. 2 were compared in terms of p value. Generally, a p value of 0.05 works well as "a significant level of 0.05 indicates that the risk of concluding the data do not follow the distribution when, actually, the data do follow the distribution is 5%" (Minitab 2017 ). There are two options with regard to the p value in a probability plot: (1) p value ≤ α (0.05), this shows the data do not follow the distribution which indicates that the null hypothesis must be rejected Fig. 2 Probability plot of the validity of evaluation methods (Minitab 2017) . The p value of the figures showed a significant difference in favor of the CPIE method. The p values for the PIE, analytic, and holistic methods were 0.061, 0.382, and 0.556, respectively, which were greater than 0.05 (Probability Plot of CPIE) and (2) p value ≥ α (0.05), this shows that there is no sufficient evidence to conclude that the data do not follow the distribution, and as a result the decision is to reject the null hypothesis. Therefore, the null hypotheses with regard to the PIE, analytic, and holistic probability plots state that the data follow a normal distribution. However, the p value for the PIE, analytic, and holistic methods are 0.061, 0.382, and 0.556, respectively, which is greater than 0.05. This indicates that the null hypothesis should be rejected. On the basis of the plots, the validity set of the four methods is as follows: CPIE>>>PIE>>Analytic>Holistic.
Verification of the second hypothesis
Hypothesis: The quality of a translation can be evaluated more reliably if the method of evaluation assesses all the parsing items having good p and d (norm-referenced assessment towards criterion-referenced assessment) rather than some "specific items" (PIE Grand mean = 15.9516
Akbari and Shahnazari Language Testing in Asia (2019) 9:8method), "pre-conceived criteria" (analytic method), and "impressionistic-intuitive scoring" (holistic method) among the raters (the question of reliability).
The main objective of the second hypothesis is to measure the degree of reliability of the four methods to analyze which of the evaluation methods is more consistent and produces the same results when applied repeatedly "to the same population under the same conditions" (Williams, 2013) . In this respect, translation quality assessment is reliable when the decisions made by the evaluators are consistent and stable. To measure their degree of reliability, this study used Spearman's rank correlation coefficient (for continuous variables). The reason to select Spearman rho is that it assesses the relationship between the variables through applying a monotonic function.
The results of Spearman's rank correlation coefficient were used to analyze the interrater reliability among the evaluators who used the four methods of translation evaluation. The results of the interrater reliability illustrate the superiority of CPIE evaluators in terms of docimologically justified parsing items (0.806, 0.857, 0.896, 0.911, 0.920, and 0.898). The results indicated that the CPIE method is more consistent (as highlighted in Table 7 -see appendix 2) compared to the PIE, holistic, and analytic methods. According to Morales (2000 , cited in Waddington 2004 
The adequate level of reliability depends above all on the use that is going to be made of the marks obtained. If the marks are going to be used as a basis for decision taking, then Morales recommends that the reliability coefficient should be at least 0.85. Also, a regression variable plot (for continuous variables) was applied to predict the value of the variable on the basis of the relationship among the evaluators, as can be seen in Fig. 3 . The regression plots are as follows:
As we may see in Fig. 3 , all figures display some outliers. An outlier is an observed data point having a different value from the predicted value through the regression equations (Williams, 2016) . In this respect, the more outliers in a translation evaluation method, the larger the residuals will be (Williams, 2016, p. 3) . The outliers generally have a negative effect on the regression analysis, decreasing the fit of the regression equation. As can be seen, there are few outliers among the CPIE evaluators, which clearly shows that CPIE evaluators are more consistent with one another when scoring the translation drafts. By contrast, for the three other evaluation methods (PIE, holistic, and analytic), a great number of outliers were observed. This indicates that the scoring systems and the evaluation systems for these three methods are not consistent enough and have negative effects on both the outcome of the test and the fit of the regression analysis. Therefore, evaluating translations by means of the holistic, analytic, and PIE methods must be carried out with caution since the reliability of the results may be exposed to adverse effects. Fig. 3 Regression variable plot of CPIE, holistic, analytic, and PIE methods. A regression variable plot was applied to predict the value of the variable on the basis of the relationship among the evaluators. There were few outliers among the CPIE evaluators, which clearly showed that CPIE evaluators were more consistent with one another when scoring the translation drafts Akbari and Shahnazari Language Testing in Asia (2019) 9:8basis. For instance, the extract in Fig. 4 is represented visually through Brat parsing software. Brat NLP software connects annotations, for instance, through adding a relation/connection between dichotomous parses. As illustrated in Fig. 4 , every parse in a text is represented visually through different colors. Also, Brat software identifies the relation between the distinguished chunks in a text so that the evaluator can easily find the correspondent parsing items in a target language to check whether the identified parsing item is translated correctly. One of the most important features of the CPIE method is to evaluate all chunks which are docimologically unjustified parsing items (norm-referenced assessment) and then select the chunks or parses which are docimologically justified parsing items (criterion-referenced assessment) in a text. For instance, the noun "development" (NN) in the source text corresponds to the term "activities" (NN-compound-NNS). In this respect, the evaluator must look for the corresponding translation of the terms "development" and "development activities" in the Persian language. The corresponding Persian translations were "towse c e" (NN) and "Gostaereše fae c ālijaet'hā" (NN-compound-NNS), which were agreed upon by the evaluators as correct translations. To take another example, the term "stage" (NN) has relations with the terms "purposes" (N-MOD), "activities" (N-MOD), on the right side and "followed" (N-MOD), "pace"
Discussion
(N-MOD), "stage" (CASE), "stage" (DET), and "next" (A-MOD) on the left side. Also, the corresponding Persian translations were "maerhaele" (in general) (NN), "aehdafe maerāhel" (N-MOD), "maerāhele fae c ālijaet'hā" (right side), "maerāhele pišerou" (N-MOD), "soraete pišraefte maerāhel" (N-MOD), "daestjābi be maerāhel" (CASE), "maerhaeleje xās" (DET), and "Maerhaeleje bae c d" (left side), respectively.
CPIE evaluators checked the corresponding translations of the source terms in the Persian language and measured the acceptability of the translations (the degree of p-docimology and index discrimination) so as to label the source terms as docimologically justified parsing items or not. With this idea, the evaluator must inspect the corresponding translations in the target language. These one-to-one correspondences, two-to-two correspondences, Fig. 4 Illustration of Brat software analysis. In this figure, the term "development" was analyzed by its related segments one-to-many correspondences, and many-to-one correspondences pave the way for the evaluator to scrutinize the impact and values of the source language terms on the reciprocal language. Brat software inspects the impact (value) of all extracted chunks in a text to check the relation among them. Brat NLP software supports for normalization and different traits for connecting parses accompanied by data in external databases such as lexical and ontological resources (e.g., Freebase, Wikipedia, and Open Biomedical Ontologies).
Brat software integrates with other automatic parsing tools accessible as web-services such as CoNLL+MUC Model (a model used to identify general anaphoric co-references such as high coverage verbs, noun propositions, partial verbs, and noun word senses) (CoNLL, 2012) and Genia Model (a model used for a larger size of a training corpus and it is a combination of Treebank) (Bunt, Merlo, & Nivre, 2010) supported by Stanford NER and NERtagger respectively to feature lucid integrations with advanced methods such as sentence splitting and tokenization. Consequently, Brat NLP parsing software maintains a rich set of annotation primitives such as entity annotations, dichotomous relations, equivalence classes, n-ary associations (relationship among three or more classes), and attributes which can be utilized in any annotation or parsing task.
CPIE: norm or criterion referenced assessment method?
The tenseness between norm and criterion (outcome-based approach) assessment methods is probed in the domain of translation evaluation. The core principle of the criterion referenced assessment method is to what extent the values or the criteria selected are implicitly norm referenced. It is vague that neither assessment method is acceptable in extreme scenarios (Lok, McNaught, & Young, 2016) . Most evaluators and researchers have confessed to a "pragmatic hybrid" respecting the convention of grade evaluation. Lok et al. (2016) have pointed out that there are differences and similarities between criterion and norm-referenced assessment methods; however, the distinction is blurred in practice.
In recent years, the criteria used in obviously criterion-referenced assessment methods are often latently based on norms derived from a group. In other words, one evaluator must look empirically at the ability and performance of the cohort in order to decide whether one criterion is acceptable. When the need for such analysis is conceded, then the evaluator must accept the possibility of a mismatch between criterion-and norm-referenced assessment methods and also the resultant need to deal with the disparity between these referenced methods. Not only is the meaning of criterion-referenced assessment "often norm-referenced, but also its interpretation has to be made in the group context" (Lok et al., 2016) . The definition of criterion-referenced assessment methods in translation studies (1) has to be explicit through the active engagement of the translation students and the translation trainers/evaluators in interpreting their understanding (O'Donovan, Price, & Rust, 2004; Shay, 2008) , (2) needs to be situated in a specific context (Sadler, 2005) , and (3) requires the monitoring of norm-based distributions. According to Lok et al. (2016, p. 458) , "norm referencing, as a result, becomes a strategy for checking on decisions made in a criterion referenced fashion". On the basis of the above explanations regarding criterion-and norm-referenced assessment methods, the CPIE method benefits from the synthesis of norm-and criterion-referenced assessment methods through a feedback loop, unlike other translation evaluation methods, including a norm-referenced assessment method, criterion-referenced assessment (rubric), and the actual evaluating. This loop can be repeated many times. First, the participants' scores based on the holistic method are utilized to derive a set of docimologically unjustified parsing items in a source text which are incorporated into criterion-referenced rubrics. Second, after the first score calculation, the justified parsing items with acceptable p(s) and d(s) are derived (criterion-referenced assessment), the evaluator arrives at a set of scores (CPIE run). Finally, after the complete evaluation of the translation drafts via the CPIE method, the participants' performance is monitored to analyze the differences between their first score calculation and score recalculation. The use of this feedback loop has a number of benefits such as (1) both norm-and criterion-referenced assessment methods are both present in the CPIE method containing the degree of flexibility, (2) these two referenced assessment methods in a loop pave the way for the participants to receive beneficial feedback and summative information when the item they are translating is considered a docimologically justified parsing item, and (3) this feedback loop guards against the inflation of scores through the simultaneous use of both norm-and criterion-referenced assessment methods.
Conclusion
Limitations of the research
First, among the limitations of the present study are the proportionately small number of participants at the BA level and the fact that the translation assignment was carried out with paper and pencil. In a replication of the research paper with a larger number of participants, care must therefore be taken to provide a situation mimicking a real and professional environment by allowing the participants to perform the translation assignment on a computer. Second, the CPIE method is a time-consuming activity. A computerized platform is needed to control and check the answers in the imported translation drafts, and a list of correct and incorrect solutions of the parsing items needs to be prepared.
Implication of the research
Calibrated Parsing Items Evaluation has the potential to be applied in translation quality platform such as translationQ to measure the quality of the end product. TranslationQ is an advanced web-based platform that automates the objective revision of translations using a unique error, correction, and feedback memory through identifying the appropriate and acceptable docimologically justified items in the source language (Fig. 5) . TranslationQ allows the translator to revise translations in an efficient and objective way, which is also the aim of the CPIE method. Also, the reviser can add new errors accompanied by the appropriate corrections and feedback in the course of the revision stage. TranslationQ will then automatically detect the same error in other translations and allow the reviser to apply the corrections and feedback. This process saves the reviser a significant amount of time and supports him/her in being objective: all translation drafts are corrected using the exact same criteria.
The core of translationQ is a revision memory; it recognizes errors in new translations and suggests corrections and feedback automatically. In this respect, an evaluator can still accept or reject the suggestions. TranslationQ allows the evaluators to exchange and merge revision memories, and reuse them with new texts and with other translations. Consequently, at the end of the revision stage, translationQ sends a detailed feedback report including the source text, the translation, a model answer, and all the corrections and feedback that apply to the translation. Every translator receives a personal report with only the remarks relevant for him/her. The CPIE method can be applied to the translationQ platform, since it can be operated in multiple domains such as legal, technical, medical, cultural, and political texts (Akbari, 2017a) . Moreover, the CPIE method can be automated, as it has the potential to add options during the Brat process, update all existing corrections constantly, and more and more parses will be recognized. Furthermore, this method has the potential to be operated via feedback memory.
To sum, this research paper introduced a translation method called Calibrated Parsing Items Evaluation (CPIE) method seeking to objectify translation evaluation. This method tried to distinguish competent translators through six stages as stated in "The application of CPIE method: a case study" section. This norm-and criterion-referenced assessment method applied Brat Visualization Stanford CoreNLP parser to identify all annotations in a source text (norm-referenced assessment) and then determine the docimologically justified parsing items (criterion-referenced assessment). To corroborate the objectivity of this assessment method, interrater reliability (intraclass correlation) was conducted to analyze the significant differences among the holistic, analytic, and PIE methods. The results indicated that CPIE method complemented and solved the question of validity and reliability between the scores obtained by the CPIE evaluators and the scores obtained and evaluated by the holistic, analytic, and PIE evaluators. .000
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